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1. Headline from main report 
The regulatory pathway in Queensland for industrial scale GHG injection and storage in aquifers which are 
defined as being part of the Great Artesian Basin, is not clear. The interplay of Queensland Acts and 
Regulations pertaining to Greenhouse Gas Storage, Environmental Protection, Water and Waste Reduction 
and Recycling need to be investigated. It is recommended that a regulatory pathway be defined based on a 
notional project which is defined by this UQ SDAAP project and that this be done a reference group made up 
of the appropriate staff from relevant Queensland department, and which can be chaired by UQ. 
2. Summary 
This research paper is based on publicly available information. It presents an academic review of the 
general regulatory landscape for greenhouse gas storage activities in Queensland, as at 1 January 
2019, for broad debate as part of the UQ SDAAP. Therefore, specific project activities should seek 
individually targeted legal advice. 
Large scale GHG injection and storage in Queensland will most likely target aquifers. Based on 
previous work1, it is also likely that these targets will be defined Great Artesian Basin aquifers. The key 
mechanism that governs hydraulic pressure changes and water quality is through the water and 
environmental legal and regulatory framework. There are also environmental protection regula tions 
which limit the capacity for a GHG stream to be injected into an aquifer. There are also multiple 
mechanisms in the overarching governance framework relating to GHG injection in Queensland which 
play a part in governing the incidental impacts of the activity, if authorised, such as the emanating 
increasing pressure gradient. This preliminary review suggests that the current framework does not 
successfully manage these due, in part, to the key a weakness in the water governance where certain 
water users are exempted.  
Injection of GHG into groundwater aquifers will likely be considered as ‘interfering’ with those aquifers with 
implications for requirements for licensing and conditions thereof. ‘Interfering’ has a broad meaning and 
could include potentially beneficial as well as potentially detrimental aspects. In addition, clarity is needed on 
the classification of CO2 as the ‘waste stream’ of an industrial process (e.g. power generation) and its 
treatment under various Queensland waste-related and groundwater related Acts and Regulations. 
The findings from this preliminary review indicate the importance of early engagement with the regulator in 
five key areas. First, whether a waste stream of CO2 would be classified as an ‘end of waste’ resource. 
Second whether deep aquifer storage of CO2 could be considered a public amenity. Third, whether remote 
pressure inflation or water level increases would be recognised as a benefit. Fourth whether this benefit 
and/or GHG emissions mitigation could be argued to trade off against environmental impacts caused by 
changes to groundwater quality. Finally, it is likely (pragmatically) important to select injection sites wherein 
the target aquifer is as far removed from active abstraction bores as possible and where they are found deep 
enough to argue that groundwaters are beyond practical economic reach for other users. 
A regulatory engagement plan is required to address current apparent mismatches between the intent to 
authorise GHG injection and storage (GHG Storage Act) and potentially conflicting water and waste 
regulations. 
                                                     
1 Examples: GEODISC (2001), Carbon Storage Taskforce (2009), Queensland Carbon Geostorage Initiative (2011), ZeroGen (2012) 
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3. Introduction to the regulatory environment 
To highlight these multiple controlling features and the context in which GHG operation falls 
within the ambit of the water framework, this paper first details the requirements for GHG 
tenure, and governance under the environmental regulation. A short description of the water 
framework follows so that the governance of the impacts by GHG operations to aquifers can be 
provided.  
The research focusses on the UQ Surat Deep Aquifer Appraisal Project (UQ SDAAP) which is evaluating 
whether (or not) it is feasible to sequester CO2 in the Precipice Sandstone formation at industrial scale 
(nominally, 5 million tonnes per year or greater).2  
The discussion note also explains some key regulatory hurdles which need to be addressed 
before GHG injection can proceed to an operational phase in Queensland before highlighting 
aspects of the governance regime that pose significant areas of uncertainty in terms of 
environmental, operational and commercial risks for projects. It then outlines areas for future 
legal research that would assist policy development in this area.  
 
3.1 Greenhouse Gas Storage Act 2009 (GHG Storage Act) 
requirements 
Carbon dioxide sequestration in underground reservoirs is governed in Queensland by the Greenhouse Gas 
Storage Act 2009 (GHG Storage Act) and the Greenhouse Gas Storage Regulation 2010 (GHG Storage 
Reg). Under the GHG Storage Act, GHG tenure (either GHG exploration permits or GHG injection and 
storage leases) and GHG injection and storage data acquisition authorities are granted by the Department of 
Natural Resources, Mines and Energy (DNRM&E).3  
GHG exploration permits (GHG permits) authorise an operator to conduct GHG storage exploration, evaluate 
the feasibility of GHG storage and conduct relevant plugging and abandoning or other remediation.4 
Historically, ZeroGen held licences EPQ1, EPQ2 and EPQ3 and undertook activities under a non-code 
compliant (chapter 5A) EA between 2008 and 2010 – the licences were surrendered in 2010. Small scale 
CO2 injection tests (<400 tonnes CO2 injected, ~2,000 tonnes licenced) were undertaken in non-potable 
aquifers and not in GAB aquifers. 
Currently, CTSCo has a number of GHG exploration permits (EPQ7, EPQ8, EPQ10, and EPQ12) near 
Wandoan (EPQ7) and extensive areas further south in the Surat Basin.  
GHG injection and storage leases (GHG leases) authorise further exploration and evaluation of GHG storage 
feasibility5. GHG leases permit development of sites including the activity of compressing or processing a 
GHG stream, GHG storage and accompanying monitoring and verification of the behaviour of GHG streams 
as well as necessary plugging, abandoning and remediation activities.6  
To date, there has been no test injection of CO2 in GHG permits and aquifers of the GAB and there are as 
yet no GHG injection and storage leases issued in Queensland. 
                                                     
2 Searches have revealed that ZeroGen Pty Ltd has also contemplated GHG exploration activities, although corresponding 
environmental authorities are not publicly available. The ZeroGen case was located in the Northern Denison Trough (NDT) which is 
not part of the Great Artesian Basin. See extra notes at end of report. The reports required to support surrender were submitted in 
2009, but cannot be readily sourced online. 
3 GHG Storage Act, chs 2 (exploration permits), 3 (injection and storage leases) and 5 (GHG authorities)  Part1 (GHG injection and 
storage data acquisitions); GHG tenure and GHG injection and storage data acquisition authorities are together known as ‘GHG 
authorities’; GHG Storage Act, s18. 
4 GHG Storage Act, s.30. 
5 GHG Storage Act, s110. 
6 GHG Storage Act, s110. 
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‘GHG storage’ is defined as: 
 
a) the process of injecting a GHG stream into a GHG storage reservoir for the purpose of storing the 
injected GHG stream in the reservoir; and 
b) monitoring the behaviour of the injected GHG stream in the reservoir.7  
GHG storage reservoirs are the ‘spatial extent of an underground geological formation or structure that is 
suitable to store a GHG stream,’ and it includes the site where GHG injection occurs.8 The GHG Storage Act 
expressly provides that GHG storage reservoirs are, and have always been, the property of the State, 
despite the provisions of any other Act, grant, title or other document already in force.9 The Act also provides 
that any grants of interest in land (such as by freehold or leasehold tenure) are taken to include a reservation 
to the State of all GHG storage reservoirs in the land, whenever created and exclusive rights to carry out 
GHG activities.10 The GHG tenure provides for storage in the reservoir but no title or entitlement to the 
reservoir itself11 and any property interests in land, since 2009, do not include rights to any potential or 
existing underground GHG reservoirs.  
Due to the extensive existing resources industry in Queensland, GHG storage projects must operate side by 
side with other resources projects, such as existing exploration and production tenure for petroleum, gas, 
mining and geothermal activities. Where the storage reservoir is either above or next to a petroleum or gas 
production area or perhaps below a mine, this will have implications for the development of the resource as 
well as ongoing operational risks (discussed in section 4 below).  
The GHG Storage Act provides mechanisms for coordination between overlapping resources tenure.12 The 
provisions are relevant for the Surat Basin including all current EPQs (GHG exploration permits) as there are 
existing overlapping petroleum and gas exploration and production leases as well as current mining leases 
within the area of these permits. The coordination mechanisms are intended to provide for the orderly and 
safe coordination of GHG authorities with overlapping authorities, but they also practically result in a 
reduction in some impacts between operators.  
Where there are overlapping petroleum and mining leases, GHG exploration activities can only be carried 
out where the relevant overlapping petroleum, gas or mining lease holder has not objected to the activity.13 
Similarly, the activity can only be undertaken where the overlapping tenure holder has not objected to any 
safety management plan (if one is required) under the Petroleum and Gas (Safety and Production) Act 2004 
(P&G Act)14. In both cases there is an exception if the Minister decides that the activity can occur15. Similarly, 
where there are other exploration permits (say, for petroleum and gas) the GHG exploration activities cannot 
be undertaken where they would adversely affect the carrying out of the other exploration activities and 
those other activities have already started16. As GHG exploration post-dates most resources activities in 
Queensland, they are necessarily at the end of this queue. As oil and gas exploration interests and activities 
increase in the Surat and underlying Bowen Basins, it is expected that more oil and gas tenements will be 
granted and the potential for conflict with future CCS projects will also grow. 
If a GHG exploration permit is to be converted to a GHG injection and storage lease and there are 
overlapping authorities (such as exploration or production permits for petroleum, gas, geothermal or mining 
activities),17 the application will require extra information. Information about the likely effect of the proposed 
GHG storage activities on the future use of the resources under the overlapping authority, and the technical 
                                                     
7 But injecting a GHG stream for the purpose of enhanced petroleum recovery authorised under the Petroleum Act 1923 or the 
Petroleum and Gas (Production and Safety) Act 2004 (P&G Act) is not GHG stream storage: GHG Storage Act, s14. 
8 GHG Storage Act, s13 definition of ‘GHG storage site’. 
9 GHG Storage Act, s27. 
10 GHG Storage Act, s28. 
11 GHG Storage Act, s369. 
12 GHG Storage Act, ch4; these are similar to the coordination framework in the Petroleum and Gas (Safety and Production) Act 2004. 
13 GHG Storage Act, s219 and 221. 
14 GHG Storage Act, s219 and 221. 
15 GHG Storage Act, s219 and 221. 
16 GHG Storage Act, s220. 
17 GHG Storage Act s183 
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and commercial feasibility of coordinating the proposed storage activities with the overlapping authority’s 
resource must be provided18. In addition, the application must be given to the overlapping authority holders 
to enable them to make submissions19. The criteria for assessment for the GHG lease application are: 
a) the project’s compliance with the P&G Act safety provisions,  
b) the consistency between the proposed development plan for the GHG lease and a coordination 
arrangement with the overlapping authority holder and the development plan of the overlapping 
authority holder, 
c) the potential for the parties to make a coordination arrangement, 
d) the economic and technical viability of the concurrent activities, and 
e) the public interest20. 
If the overlapping authority is another exploration permit who requests priority (in a submission on the 
application) the Minister must decide which authority to grant priority21. If the Minister is given a notice stating 
that there are no reasonable prospects of reaching a GHG coordination arrangement, the application for the 
GHG injection and storage lease may be refused.22 
In summary, the legislative regime in respect of tenure for GHG activities, authorises access to pore space, 
or the storage reservoir. However, it is not in isolation from the other pre-existing resource extraction 
activities already occurring in Queensland. The provisions relating to overlapping tenures highlight that there 
is a need to coordinate activities with other resource operators within the same area. The provisions only 
relate to tenure that are overlapping and not merely proximate; that is, where at least some of the tenure 
area for each of the resources are over the same land. Nonetheless, they restrict and control GHG activities 
in these circumstances which helps to reduce the risk of directly competing activities and corresponding 
impacts (like increased hydraulic pressure) on other operators. Instances where impacts or interference 
might occur on other proximate tenure holders (e.g. pressure increases or water displacement) are not 
explicitly covered in the GHG Storage Act. Even where concurrent operators can happily coordinate 
arrangements, environmental impacts must be managed. The Environmental Protection Act 1994 (EP Act) 
governs the general environmental impacts, direct and indirect, of GHG storage, and the Water Act 2000 
(Water Act) governs interference with groundwater resources. These are the topics of the next sections.  
3.2 EP Act and EP Regulatory requirements 
The EP Act is Queensland’s foremost environmental protection statute which creates environmental offences 
as well as a licensing regime for activities that may impact the environment. The provisions go hand in hand 
with tenure arrangements because GHG authorities must have a corresponding environmental authority (EA) 
under the EP Act granted by the Department of Environment and Science (DES).23 An EA usually authorises 
activities under a GHG exploration permit such as seismic, drilling and production or injection well testing. 
This section details the requirements for obtaining EAs associated with GHG activities and the hurdles that 
face GHG operators proceeding from exploration activities to injection and storage tenure.  
For example, at present (2018), each of the exploration permits held by CTSCo have corresponding EA’s 
that authorise extraction of water from the Precipice Sandstone and reinjection of the same formation water 
as part of exploration activities.24 Before that company can undertake GHG injection and storage it must 
obtain a GHG injection and storage lease with the corresponding EA and other extensive EIS approvals. It is 
not clear whether GHG storage developments would trigger the Commonwealth’s Environment Protection 
and Biodiversity Conservation Act 1999 (EPBC Act), this will depend on a case by case appraisal. 
                                                     
18 GHG storage Act, s197 (this is known as the GHG statement). 
19 GHG Storage Act, s198 and 199. 
20 GHG Storage Act s.196. 
21 GHG Storage Act, Part 3 division 4. 
22 GHG Storage Act, s211. 
23 GHG Storage Act, ss 40(2) (for GHG permit) and 118(1), 130(2) (GHG Lease) and 235(2) (GHG data acquisition authority). 
24 See conditions A2 and A3 of EPPG00755913 and condition 1(a) for EPPG00645813 
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In addition to the heightened requirements for coordination where there is overlapping tenure, as already 
discussed, obtaining, at minimum, a corresponding EA for GHG injection and storage (and not just 
exploration activities) will also be problematic. This is because the current provisions of the EP Act and 
Environmental Protection Regulation 2008 (EP Reg) limit the circumstances whereby a ‘waste’ can be 
injected into an aquifer. The GHG stream is the product of compressed carbon dioxide that has been 
separated from the other gases produced by the power generator or other industrial process. It would 
generally therefore come within the EP Act definition of ‘waste’25:  
 
‘(1) Waste includes any thing, other than an end of waste resource that is  
(a) left over, or an unwanted by-product, from an industrial, commercial, domestic or other activity; or  
(b) surplus to the industrial, commercial, domestic or other activity generating the waste.’26  
 
The EP Reg currently requires the refusal of any application (relating to an environmental management 
decision)27 if DES considers: 
‘(a) for an application other than an application relating to an environmental authority for a petroleum 
activity—the waste is not being, or may not be, released entirely within a confined aquifer; or 
(b) the release of the waste is affecting adversely, or may affect adversely, a surface ecological 
system; or 
(c) the waste is likely to result in a deterioration in the environmental values of the receiving 
groundwater.’28  
 
Even if the GHG stream is entirely injected into a confined aquifer, the GHG stream will necessarily sterilise 
that part of the aquifer that is the GHG storage reservoir. Therefore, the GHG injection activities would likely 
fall foul of the provisions of the EP Reg unless the GHG steam is not considered a ‘waste’, for example if it 
was classified as an ‘end of waste resource’.  
‘End of waste resources’ are classified under the Waste Reduction and Recycling Act 2011 (Waste Act), 
which was enacted to promote waste avoidance and recycling, therefore a key focus of the Act is not to 
facilitate disposal of waste (which is governed principally by the EP Reg) but instead recycling. ‘Waste’ 
becomes a ‘resource’ in accordance with either an ‘End of Waste Code’ or an ‘End of Waste Approval’.29 
There are no End of Waste Codes that relate to greenhouse gases and therefore an End of Waste approval 
from DES would be required.30 End of Waste approvals are granted under chapters 8 and 8A of the Waste 
Act and one of the factors that must be considered is whether the proposed management of the waste would 
be likely to cause serious or material environmental harm or environmental nuisance.31  
As injecting a GHG stream directly into an aquifer will necessarily negatively impact the aquifer in that zone, 
it is likely the activities could fall within the statutory legislative definition of ‘environmental harm’ or ‘nuisance’ 
as a result (see below). The statutory definitions are worth explaining at this point as they are also relevant to 
a thorough understanding of potential liability discussed in section 4 below. It is also worth noting that 
                                                     
25 As to whether it falls within the further definition of ‘regulated waste’ in the EP Reg, Schedule 7 is beyond the scope of this report. 
26 EP Act, s13. 
27 Which is defined as ‘a decision under the Act for which the administering authority making the decision is required to comply with 
regulatory requirements’ but not ‘(a) the surrender of an environmental authority; or (b) an application for an amendment that is a 
minor amendment; or (c) an application for a progressive certification’: EP Reg, s48. 
28 EP Reg s63, 
29 Waste Act, s155. 
30 Current End of Waste Codes relate to fertiliser wash water and slurry, oyster shells, sugar mill by-products, foundry sand, coal 
combustion products, coal seam gas drilling mud and biosolids and transitioned codes from an historic framework relate to 
associated water (including coal seam gas water) for irrigation as well as general applications. Draft End of Waste Codes for 
concrete washout waste, treated timber waste (solid timber), water treatment residuals, dunder, tyres and associated water 
(including CSG water) for general application as well as irrigation. Refer to https://www.ehp.qld.gov.au/waste/end-of-waste-
framework.html 
31 Waste Act, s.173J (1)(a) 
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injecting a GHG stream directly into an aquifer may also have beneficial effects in the far-field in so far as 
water levels may be increased at bores some distance from the injected CO2 and possibly outside the GHG 
lease area. 
‘Environmental harm’ is very widely defined in the EP Act as ‘any adverse effect, or potential adverse effect 
(whether temporary or permanent and of whatever magnitude, duration or frequency) on an environmental 
value, and includes environmental nuisance.’32 It can be directly or indirectly attributable to the activity and 
can even be one of a cumulative effect of many activities.33 ‘Material environmental harm’ includes adverse 
impacts on an environmental value that cost more than $5000 to rectify.34 ‘Serious environmental harm’ 
includes impacts on environmental values that cost more than $50,000 to rectify.35 ‘Environmental nuisance’ 
is:-  
‘unreasonable interference or likely interference with an environmental value caused by 
(a)aerosols, fumes, light, noise, odour, particles or smoke; or (b)an unhealthy, offensive or 
unsightly condition because of contamination; or (c)another way prescribed by regulation’.36  
 
The definition of ‘environmental harm’ and ‘environmental nuisance’ hinges on impacts to environmental 
values. Therefore, the identification of these values associated with the particular ecosystem in question is of 
central importance. Environmental values are defined as either ‘a quality or physical characteristic of the 
environment that is conducive to ecological health or public amenity or safety’ or a ‘quality of the 
environment identified and declared to be an environmental value under an environmental protection policy 
or regulation.’37  Clearly, the endemic water quality characteristics of the Precipice Sandstone that establish 
its ecological health and certainly its potable nature, are values that are to  be protected. However, it might 
be argued, since the GHG Storage Act was created for this purpose, that the storage of CO2 in an aquifer is 
considered by parliament to be a form of ‘public amenity’.  
The Environmental Protection (Water) Policy 2009 (EPP Water) is the relevant instrument which prescribes 
water quality parameters for various types and uses of waters. However, it does not yet include groundwater 
systems in their own right. 38 Resort must be had to the Queensland Water Quality Guidelines 200939 and 
the Australian and New Zealand Guidelines for Fresh and Marine Water Quality (the ANZECC 2000 
Guidelines)40 which provide specific water quality parameters for particular uses of the resident groundwater, 
such as agricultural and potable uses. If there were town water supplies in close proximity to GHG 
tenements, or stock and domestic users, these higher quality parameters could become relevant. Both the 
ANZECC 2000 Guidelines and the Queensland Water Quality Guidelines 2009 include a cautionary note in 
respect of the application of the Guidelines to groundwater systems ‘for the protection of underground 
aquatic ecosystems and their novel fauna’:  
‘Little is known of the lifecycles and environmental requirements of these quite recently discovered 
communities, and given their high conservation value, the groundwater upon which they depend 
should be given the highest level of protection.  
 
As a cautionary note the reader should be aware that different conditions and processes operate in 
groundwater compared with surface waters and these can affect the fate and transport of many 
                                                     
32 EP Act, s14. 
33 EP Act, s.14(2). 
34 EP Act, s16 
35 EP Act, s17 
36 EP Act, s15 
37 EP Act, s9. 
38 s. 6 and schedule 1 EPP Water. 
39 Queensland, Department of Environment and Heritage Protection (DEHP), 'Queensland Water Quality Guidelines 2009' (2013) 
<https://www.ehp.qld.gov.au/water/pdf/water-quality-guidelines.pdf> 
40 Australian and New Zealand Environment and Conservation Council and Agriculture and Resource Management Council of Australia 
and New Zealand, 'Australian and New Zealand Guidelines for Fresh and Marine Water Quality, The Guidelines, ' (2000) 
<https://www.environment.gov.au/system/files/resources/53cda9ea-7ec2-49d4-af29-d1dde09e96ef/files/nwqms-guidelines-4-
vol1.pdf> 
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organic chemicals. This may have implications for the application of guidelines and management of 
groundwater quality.’41  
 
There is clearly much uncertainty around the identification of appropriate environmental values of 
groundwater systems as well as assessing causal impacts to these qualities. Arguably, injecting a GHG 
stream into an aquifer would negatively impact the environmental values and therefore satisfy the very broad 
statutory definition of environmental harm. Given the very low monetary limits in the statutory definition of 
serious environmental harm, it would be likely to fall within this higher category of harm.   
The Waste Act does not prevent the grant of an End of Waste Approval in these circumstances. All that is 
required is the consideration of this factor. There are arguments to suggest that despite the potential specific 
environmental impacts that would result from GHG injection and storage to the aquifer in question, the 
activity minimizes the overall impact on the greater environment of the generation of the carbon dioxide by 
the power generation. Alternatively, it might be considered that some theoretical ‘harm’ to (likely) deep 
aquifers which are out of effective economic reach for abstraction purposes, is offset by increased water 
pressure or levels in remote, shallower water bores caused by pressure inflation.42 Whether the DES would 
be, on balance, in favour of granting an End of Waste approval in these circumstances would be a matter for 
the present-day government policy around the value of water generally, and the specific area of the 
Precipice Sandstone aquifer, compared to the benefits of carbon capture and remote water pressure 
benefits. 
Certainly, the granting of an End of Waste Approval would be problematic with the current framing of the 
Waste Act, and the necessity to analyze the extent of any impacts that may be considered to fall within the 
definition of ‘environmental harm’ that may occur due to GHG injection activities. Without such an approval, 
an application for an EA for the GHG injection and storage lease must be refused by the DES.43  
3.3 Water Act requirements 
As GHG injection and storage activities generally impact groundwater resources in Queensland, the Water 
governance framework in Queensland is also relevant.  
To better understand the context within which GHG activities fall, an understanding of the broad water 
resource framework is necessary. While Queensland, along with the rest of Australia, inherited the English 
common law including the rules relating to water on its European settlement,44 from at least 1910, the Crown 
(in right of the State) adopted the power in respect of rights to ‘the use, flow and to the control of water’ 
including groundwater.45 There has been considerable water reform in Australia since the 1990’s which 
included a focus on integrated catchment management strategies, collaboration and the creation of a water 
market.46 Through successive legislative repeals and amendments,47 water regulation in Queensland is now 
governed by the Water Act 2000 (Water Act). This legislation governs the planning for the sustainable 
                                                     
41 Queensland DEHP, above n 39 , under heading 2.7; Australian and New Zealand Environment and Conservation Council and 
Agriculture and Resource Management Council of Australia and New Zealand, above n 40, Box 1.2 on pp 1-2. 
42 An argument that speaks to the broader object sustainable development of the EP Act, which relates to Queensland’s wider 
environment (EP Act, s3). 
43 Without an EA, any injection of a GHG stream would likely fall within the offence provisions, this is discussed below at section 4(a). 
44 Mabo v Queensland (No.2) (1992) 175 CLR 1 at 38 (per Brennan J, Mason CJ and McHugh J agreeing, and p86 per Deane and 
Gaudron JJ and p138 per Dawson J; and Gartner v Kidman (1962) 108 CLR 12 at 23. 
45 s.5(c) extended to ‘[a]ny spring, artesian well, and subterranean source of supply’, although that Act did not apply to ‘any 
subterranean source of water supply from which the water does not flow naturally, but has to be raised by pumping or other artificial 
means’; see s.5 Rights in the Water and Water Conservation and Utilization Act 1910. It was not until 1926 when the Crown’s power 
was extended to sub-artesian water by s 4 Water Act 1926, specifically, the power relates to water including ‘any artesian or sub-
artesian wells and any other sub-terranean sources of supply’; s.4(1)(b) and (c) Water Act 1926. 
46 Marine and Water Division Environment Australia, 'The Council of Australian Governments' Water Reform Framework- Extracts from 
the Council of Australian Governments: Hobart 25 February 1994, Communique' (1994) 
<https://www.environment.gov.au/resource/council-australian-governments-water-reform-framework>; Commonwealth of Australia 
et al, 'Intergovernmental Agreement on a National Water Initiative' (2004) <https://www.environment.gov.au/water/australian-
government-water-leadership/nwi> 
47 The Water and Water Conservation and Utilization Act 1910 was replaced by the Water Act 1926 which was in turn repealed and 
replaced by the Water Resources Act 1989 which was in turned replaced by the Water Act 2000. 
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development of water resources through a water planning framework for 23 catchments. 48  These water 
plans set out (among other things) the volume of unallocated water reserved as well as water plan outcomes 
and any measures or strategies to achieve these outcomes as well as the criteria for deciding water licence 
applications.49  Water plans are the result of extensive technical and public consultation. In theory, they are 
designed to balance all needs for water in each basin and an element in how this is achieved is through 
limits on negative impacts to water levels or pressures. Water management protocols for the basin set out 
water trading and sharing rules and set purposes for unallocated water. Rights to access water are generally 
through water licences or water allocations50 but there are some important exceptions relating to stock and 
domestic users and mining, petroleum and gas as discussed in section 5 below. 
The injection of GHG into an aquifer would have three physical consequences with respect to water that is 
available for extraction. First, it would displace some of this water away from the injection site. Second, it 
would change the pH of some of the available water making it potentially unfit for agricultural or potable use. 
Third, it could raise the water levels for bores in the ‘far-field’ i.e. at some distance away from the injection 
site. This would potentially change the flow rates from those bores. 
Unlike the mining and petroleum and gas industries in Queensland, GHG authorities are not exempt from the 
requirements of the Water Act.51 Even though there is a general authorisation in the Water Act ‘to take or 
interfere’ with groundwater for any purpose, this authorisation is subject to change or limits prescribed under 
a moratorium notice, water plan or a regulation.52  Therefore, whether a water entitlement is required for the 
GHG activities will depend on where the GHG storage reservoir is located and the requirements of the 
relevant water plan. In respect of the Surat Basin CCS project conducted by CTSCo, the Water Plan (Great 
Artesian Basin and Other Regional Aquifers) 2017 (GABORA 2017) plan applies and a water licence will be 
required for any take or interference of water in the Precipice groundwater unit.53 Extracting (taking) water 
from the Precipice groundwater unit prior to injection of a GHG stream will therefore require a Water Act 
licence.  
Similarly, injecting a GHG stream into the Precipice groundwater unit and moving the water therein would 
likely constitute ‘interfering’ within the meaning of the Water Act and GABORA. Whilst the word ‘interfere’ is 
not defined in the Water Act, Bowskill J found recently in respect of the impacts of coal mining that ‘it bears 
its ordinary meaning, which in this context is a broad one meaning to obstruct, hinder, get in the way of or 
prevent the flow of water.’54 The requirement for a water licence in circumstances where there is interference 
with groundwater has been applied to mining55 and quarrying activities where the natural flow of groundwater 
is altered due to the pit void construction and groundwater seeps into the pit and subsequently evaporates. 
                                                     
48 For water planning see Water Act, Part 2 of chapter 2.  
49 Water Act, s43. 
50 for how the State authorises the take or interference with water see generally Water Act  Part 3 of chapter 2, provisions relating to 
water licences are in Division 2 Part 3 of Chapter 2 and those relating to water allocations are in Division 4 Part 3 of Chapter 2 
Water Act. 
51 GHG Storage Act, s84. The GHG Storage Act also requires that proposed work programs for GHG (exploration) permits to the extent 
that it relates to potential groundwater issues be first approved by the Water Act Minister prior to approval of the proposed work 
program by the GHG Storage Act Minister; GHG Storage Act, s.57.  
52 s101(1)(c) Water Act (Historically s.20(2) and (3)) and s1046 in respect of the power to declare regulated groundwater areas. 
Underground water areas are designated under s 139 and schedule 17 of the Water Regulation 2016, none of which are near the 
CTSCo tenements. The regulation states that a water entitlement, water permit or seasonal water assignment notice is required to 
take or interfere with underground water in the listed underground water areas, other than for the purposes listed in the schedule 
which are principally stock and domestic and prescribed purposes. There are also general authorisations for interfering with the flow 
of water by impoundment and diversion by resource authorities (which a GHG Storage activity constitutes; s107 EP Act) but these 
sections either require impoundment which the movement caused by the GHG injection clearly does not do or alternatively relates 
to watercourses not underground water; see ss97 and 98 Water Act.  
53 GABORA 2017, s25. There is an exception for prescribed activities under the Water Regulation 2016 see GABORA 2017, s28, 
prescribed activities are listed in schedule 3 to the Water Regulation 2016 and do not include interference of groundwater by GHG 
storage tenure holders. 
54 Bowskill J in New Acland Coal Pty Ltd v Smith & Ors (2018) 230 LGERA 88 citing Cornerstone Properties Ltd v Caloundra City 
Council [2005] QPELR 96 at [109] per Rackemann DCJ (relating to a commercial development and its impact on a watercourse) 
and Satellite & Wireless Pty Ltd v Gold Coast City Council [2013] FCA 193 at [111]-[112] and [114] per Greenwood J.. 
55 Prior to the amendments to the Mineral Resources Act 1989 and the Water Act by the Water Reform and Other Legislation 
Amendment Act 2014 and the Environmental Protection (Underground Water Management) and Other Legislation Amendment Bill 
2016; these amending Acts extended the statutory right to take water as part of extractive activities that had been enjoyed by the 
petroleum sector, to mining activities. The amendments did not extend the right to extract without a water licence to GHG activities. 
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The movement of the underground water caused by the injection of a GHG stream could fall within the broad 
natural meaning of the word ‘interfere’ as used in the Water Act and relevant water plan and would therefore 
require a licence. Although, the statutory scheme was clearly drafted with extractive, and not injection, 
activities in mind. 
An application for a water licence for extraction and interference of water from the Precipice groundwater unit 
can be made to the chief executive of DNRME56. The application will be subject to public notice 
requirements.57 The criteria that must be considered in making a decision in respect of the licence include 
the relevant water plan, any additional information required by the chief executive,58 and all properly made 
submissions.59 However, it is understood that the preferred method of granting licences, under the GABORA 
for example, is through purchase of unallocated water when released by the department either via a public 
auction, tender, fixed price sale or a grant for a particular purpose (but it is usually through the tender 
process).60.  
The purpose of the Water Act, which provides for the sustainable management of Queensland’s water 
resources would be relevant in the grant of a water licence in these circumstances. The term ‘sustainable 
management’ is defined broadly and includes ‘the principles of ecologically sustainable development’ as well 
as ‘allows for the allocation and use of water resources…for the economic, physical and social wellbeing of 
the people of Queensland, within limits that can be sustained indefinitely’, and ‘sustain the health of 
ecosystems, water quality, water-dependent ecological processes and biological diversity associated with 
watercourses, lakes, springs, aquifers and other natural water systems, including where practicable, 
reversing degradation that has occurred.’61 It is arguable that injecting CO2 and sterilising part of an aquifer 
would not seem to be an activity that would be aligned with this purpose. However, as with the decision-
making relating to environmental protection, the broader benefits of carbon capture and remote water 
pressure benefits would also need to be considered. 
The GABORA limits the ability to grant a water licence from an unallocated water reserve but this limitation 
anticipates drawdowns rather than increases in hydraulic head as impacts from the ‘take or interference’. For 
example, a water licence may not be granted out of the unallocated reserve where the cumulative drawdown 
for groundwater dependent eco-systems are equal to or more than 0.4m,62 or where the drawdown 
experienced by other water users is equal to or more than the maximum drawdown of 5 metres.63 There are 
also bore separation distances which are intended to limit the drawdown due to a new entitlement. 
Therefore, whilst the injection activity would likely require a water licence for the interference with 
groundwater within the Precipice groundwater unit, the regulatory instruments that guide this decision-
making process are as yet undeveloped to effectively deal with increases in hydraulic pressure that are a 
result of injection activities. Nonetheless, GHG injection activities would seem to fall foul of the purposes of 
the Water Act and GABORA, which aim to protect groundwater resources rather than sterilise them.  
Whether DNRME is prepared to grant a licence in these circumstances would very much depend on the 
government policy of the day. 
 
  
                                                     
56 Water Act, s.107(4) and see definition of ‘prescribed entity’ in s104 which includes the holder of the GHG tenure. 
57 Water Act, s.112. 
58 Under Water Act, s111. 
59 Water Act, s113; and see www.business.qld.qld.gov.au/industries/mining-energy-water/water/authorisations/licences/public-notices 
60 Water Act, s116 (which states that the relevant Water Plans may provide a process whereby water licences may be granted) and 
s129 (requires an application to be refused if it is inconsistent with a water plan); GABORA, s22 and Water Regulation 2016, s16 
61 Water Act, s2(2) 
62 GABORA, s.41. 
63 GABORA, s 42 and for definition of maximum drawdown, see GABORA schedule 6. 
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4. Potential liability for impacts 
Assuming a GHG injection operator was to overcome the hurdles described above in respect of the granting 
of a GHG injection and storage lease where there are overlapping authorities, the EA for the injection and 
storage activity and the water licence for the necessary interference with the groundwater, there are potential 
liabilities associated with impacts to water quality and the increased water pressure consequent on the 
injection. Some of the mechanisms in place described above mitigate these impacts and the extent to which 
this is the case is discussed in section 5 below. However, first it is necessary to understand the potential for 
liability for direct and indirect impacts of GHG injection and storage, which is the subject of the next section.  
4.1 Impacts to groundwater and other surface water quality- breach of 
statutory provisions 
Impacts to water quality within the GHG storage reservoirs are necessarily authorised by the EA under the 
EP Act64 which authorises the injection and storage activities, but they do not authorise indirect impacts or 
impacts outside of the storage space. Certainly, they cannot authorise impacts off-tenement.  
There is a general environmental duty in the EP Act not carry out any activity that ‘causes, or is likely to 
cause, environmental harm unless the person takes all reasonable and practicable measures to prevent or 
minimise the harm.’65 Reasonable and practicable measures are assessed in the context of the nature of the 
potential harm, the sensitivity of the receiving environment, the current state of knowledge for the activity as 
well as the likelihood of successful application of the different measures that might be taken.66 It is unlawful 
for a person to cause serious or material environmental harm or environmental nuisance unless it is 
authorised by an environmental authority67. It is also an offence to deposit a prescribed contaminant in 
waters, which includes groundwater, without an EA (or other similar authorisation).68 It is also an offence for 
an operator to contravene a condition of the EA (wilfully or otherwise).69 
Therefore, careful drafting and interpreting of the conditions in EAs is necessary to determine the extent of 
the activities authorised.  Whilst impacts to the target formation and specific GHG storage reservoir may be 
authorised by the EA, indirect impacts to watercourses, lakes, wetlands, or springs or groundwater outside 
the GHG storage reservoir or off-tenement through increased water pressure or deleterious water quality 
impacts nearby are likely not to be authorised and may constitute actionable ‘environmental harm’.  
As discussed above, the meaning of ‘environmental harm’ and the identification of the relevant 
environmental values in the EP Act are extremely wide. Values for various surface water systems are listed 
in schedule 1 of the EPP Water but as noted above, environmental values for groundwater, for example 
groundwater surrounding and connected to the GHG injection and storage reservoir are uncertain. Certainly, 
changes to water quality parameters that render it incapable of being used for agriculture, stock and 
domestic users could be considered environmental harm. Impacts on the overall ecological system and the 
novel fauna that are resident therein would also be a matter of concern. Impacts due to increased water 
pressure may also fall within this definition, depending on the ecosystem effected and the impacts in 
question.  For example, where increased water pressure increases discharge of groundwater to springs 
                                                     
64 EP Act, s493A(2) 
65 EP Act, s.319(1). 
66 EP Act, s.319(2). 
67 Ss 437-439 and 493A EP Act. 
68 EP Act, s440ZG states that ‘a person must not…unlawfully deposit a prescribed water contaminant..in waters’ and ‘prescribed 
contaminant’ includes ‘industrial waste’: EP Reg Schedule 9. ‘Waters’ is defined as ‘Queensland waters’: EP Act, Schedule 4, which 
includes all ‘waters that are…within the limits of the State’: Acts Interpretation Act 1954, Schedule 1. The word ‘water’ includes 
‘underground water’: Water Act, Schedule 4. For definition of ‘deposits’ see EP Act s440ZE which includes releasing the 
contaminant or causes it to move into the waters. These activities are unlawful, unless they are authorised to be done under an EA 
(or for example, an environmental policy, transitional environmental program, environmental protection order, development 
conditions of a development approval etc): EP Act s493A. 
69 EP Act, s430. 
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and/or ephemeral streams which in turn impacts the sensitive ecological values of those ecosystems, these 
impacts may constitute ‘environmental harm'.  
The penalties for the statutory offence provisions are significant. The maximum penalty for causing material 
environmental harm is $587,475 (4,500 penalty units) or 2 years imprisonment.70 Serious environmental 
harm and contravening a condition of the EA (wilfully or otherwise) attract a maximum penalty of $815,937.5 
(6,250 penalty units) or 5 years imprisonment.71 Causing an environmental nuisance (willfully and unlawfully) 
attracts a maximum penalty of $217,365.75(1,665 penalty units).72 Unlawfully depositing73 contaminants 
in waters attracts a maximum penalty of $217,365.75 (1,665 penalty units) if willfully done or 
$78,330 (600) penalty units74. 
 
4.2 Impacts to water quality and quantity- civil remedies75 
Civil remedies continue to apply to impacts caused to other landholders and land and water users despite 
any of the provisions authorising activities under the GHG Storage Act or the EP Act.76 A breach of the 
statutory environmental duty, will not of itself give rise to a civil action for breach of statutory duty.77 Impacts 
to springs and groundwater dependent species due to either water contamination or increases in hydraulic 
pressure would not normally be actionable at common-law unless there is an impact on a person’s 
proprietary interests. The defence of statutory authority, where an action is immune from nuisance and 
negligence claims due to having been authorised by statute, will not extend to impacts that emanate beyond 
the injection zone because these impacts will not usually be authorised by the EA’s78.  
Ultimate responsibility for the GHG stream, after decommissioning of the project and when the tenure ends, 
becomes the property (and responsibility) of the State regardless of who owns the surface land79 . Whether 
the actions described below are open as against the State when the tenure ends would be a topic for 
additional research. 
4.2.1 Impacts to water quality 
Water quality impacts due to the injection activity that cause harm to other off-tenement water users may be 
actionable at common-law in the tort of negligence. In Australia, since Burnie Port Authority v General Jones 
Pty Ltd,80 actions where damage is due to the escape of a dangerous thing, or an encroachment that was 
not intended should be pursued in negligence rather than nuisance.81 The Civil Liability Act 2003 (CLA) 
governs civil claims for damages for harm, including negligence against person or property.82 Where a duty 
                                                     
70 EP Act, ss14, 16 and 438 and s3 Penalties and Sentences Regulation 2015 (The value of a penalty unit from 1 July 2018 is $130.55.) 
71 EP Act, ss14, 17, 437 and 430 and s3 Penalties and Sentences Regulation 2015. 
72 EP Act, s440 and s3 Penalties and Sentences Regulation 2015 
73 Which is defined extremely broadly in EP Act, s440ZE 
74 EP Act, s440ZG and s3 Penalties and Sentences Regulation 2015 
75 This section provides a general introduction to potential civil liabilities and remedies to further policy discussions in respect of the 
broad regulatory landscape for GHG activities. A complete and thorough exposition of all potential civil liabilities is beyond the scope 
of this report 
76 GHG Storage Act, s9 and EP Act, s.24. 
77 EP Act, s.24(3). 
78 Allen v Gulf Oil refinery Ltd [1981] AC 1001; Foxlee v Proserpine Shire River Improvement Trust [1980] 1 Qd R 111 
79 GHG Storage Act, s181. 
80 (1994) 179 CLR 520 at 556 
81Bonic v Fieldair (Deniliquin) Pty Ltd [1999] NSWSC 636; Meandarra Aerial Spraying Pty Ltd v MA Geldard Pty Ltd [2013] 1 Qd R 319 
82 CLA, s4 and schedule, see definition of ‘harm’ which includes ‘harm of any kind, including the following- (a) personal injury; (b) 
damage to property; (c)economic loss.’ 
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of care exists,83 the CLA requires there to be a foreseeable risk, that was not insignificant84 and a reasonable 
person in the circumstances would have taken precautions.85 The standard of care required in such 
circumstances depends on the probability of harm that could ensue as well as the seriousness of that harm 
and the burdens of avoiding the harm and the social utility of the activity creating the risk of harm.86  
From early on, polluting groundwater has been actionable in nuisance by neighbours who use or rely on that 
water and these cases are relevant. In Ballard v Tomlinson,87 a printing house had contaminated (with 
sewage) the chalk aquifer from which a neighbour drew water. The neighbour in that case succeeded (on 
appeal) in gaining an injunction and damages in nuisance. The Court of Appeal decided that the neighbour 
had a right to extract the water percolating beneath his land (as a natural incidence of his ownership of land) 
and that the printing house had no right to contaminate that which the neighbour was entitled to get.88  In 
Cambridge Water Co Ltd v Eastern Counties Leather Plc89 groundwater was contaminated during the 
tanning process of a leather manufacturer prior to 1971. The Cambridge Water Co purchased a mill not far 
from the leatherworks in order to use a groundwater bore for the public supply of water. In 1983, tests 
revealed the water was contaminated with the chlorinated solvent, perchloroethylene (PCE). The House of 
Lords found90 that since the leatherworkers could not in the circumstances have reasonably foreseen that 
the seepage of the solvent through their tannery floor could have caused pollution of the plaintiff’s borehole, 
they were not liable.91 As had been found in the case at first instance, at the time of the contamination, the 
longevity and movement of the PCE’s in the aquifer was not understood and there had not been a test for 
PCEs until the 1980’s.  Although, our current state of knowledge in respect of groundwater resources would 
now be different. 
Cases dealing with harm caused by the aerial spraying of herbicides are analogous to harm caused by 
seepage or encroachment of contaminated groundwater. In Meandarra Aerial Spraying Pty Ltd v GEJ &MA 
Geldard Pty Ltd,92 an aerial spraying company sprayed herbicide to control weeds on a rural property. Cotton 
crops on land 20 kilometres south of the spraying were damaged. The cotton growers brought an action in 
negligence against the spraying company (and the managing director and chief pilot) for the damage to the 
crops. The Court of Appeal upheld the judgement that the aerial spraying company had breached its duty of 
care to the cotton farmers and the consequent damages that were awarded for the harm. Frazer JA found 
that the evidence supported the inference that ‘the appellants ought reasonably to have known that it was 
foreseeable as a not insignificant risk that the herbicide they sprayed into the atmosphere would cause not 
insignificant damage and consequential loss of yield to the respondent’s cotton crops.’93 
Modern understandings of the dangerousness of chemicals especially in groundwater systems heightens the 
foreseeability of harm to known and anticipated water users, in contrast to the state of knowledge in the 
                                                     
83 Established in Donohue v Stevenson [1962] AC 562: whether a duty exists depends on the reasonable foreseeability of the harm, and 
other ‘salient factors’ such as the level of vulnerability of other users, the degree of control the GHG operator has over the process, 
the knowledge of the parties and the reliance of other groundwater users on the GHG operator exercising care. It depends on the 
circumstances of the case: Kuhl v Zurich Financial Services Australia Ltd (2011) 243 CLR 361 at 371. Because GHG injection is an 
act (rather than an omission) which is known to impact water quality, the difficulty for other groundwater users to detect whether 
groundwater is contaminated, the need for other land users to use groundwater, depending on the transmissivity of the aquifer and 
the proximity of other groundwater users, it is likely that a duty to take care would exist, see cases discussed below. 
84 Note this test amends the common-law test of ‘not far-fetched or fanciful’ in Wyong Shire Council v Shirt (1980) 146 CLR 40, 47-48, 
so that a somewhat higher degree of foreseeability is required: Meandarra Aerial Spraying Pty Ltd v GEJ &MA Geldard Pty Ltd 
[2013] 1 Qd R 319 at 333. 
85 CLA, s9(1). 
86 CLA, s9(2). 
87 (1885) 29 Ch D 11588 As per Brett MR (29 Ch D 115 at 121); see also Cambridge Water Co Ltd v Eastern Counties Leather Plc [1994] 
2 AC 264; 1 All E R 53 at 68. 
88 As per Brett MR (29 Ch D 115 at 121); see also Cambridge Water Co Ltd v Eastern Counties Leather Plc [1994] 2 AC 264; 1 All E R 
53 at 68. 
89 [1994] 2 AC 264; 1 All E R 53 
90 The importance of this decision was the imposition of a requirement of foreseeability into the common-law rule in Rylands v Fletcher 
which imposes strict liability. The case is relevant here for the discussion of what is reasonably foreseeable in these circumstances. 
The House of Lords’ decision reversed the earlier Court of Appeal decision which relied on Ballard v Tomlinson (1885) 29 Ch D 115 
imposing strict liability (without a requirement of foreseeability). 
91 Per Lord Goff of Chieveley (1 All E R 53 at 77),  
92 [2013] 1 Qd R 319; another case is Bonic v Fieldair (Deniliquin) Pty Ltd [1999] NSWSC 636. 
93 At para [38]. 
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Cambridge Water case discussed above. In addition, it is also now well accepted that our current knowledge 
in respect of groundwater flow is developing. We now know that groundwater impacts may be delayed by 
many years. Therefore, depending on the facts, there is a foreseeable and not insignificant risk that GHG 
injection and storage may cause a surrounding landowner not insignificant harm. What a reasonable 
operator would do or ought to do to prevent this harm, will depend of the circumstances. The seriousness of 
groundwater contamination and the probability of harm weigh on the side of a very high standard of care 
required of GHG operators. Any positive environmental outcomes of removing carbon dioxide from power 
generation emissions may be considered, but they would have to be weighed against the potentially 
calamitous risks to other groundwater users. Obviously, it may be difficult in any future claim to prove 
causation of any harm suffered and this issue will turn on the facts in those circumstances. Nonetheless, this 
practical difficulty ought not to detract from the responsibilities of a GHG operator. 
 
4.2.2 Changes in hydraulic pressure 
Increases to hydraulic pressure in the formation due to the storage of GHG may be experienced by other off-
tenement land users depending on their distance from the injection site and the quantities of GHG stored 
within the reservoir as well as the transmissivity of the formation. The other land users may be other users of 
the same aquifer, such as, other GHG operators on neighbouring tenure, or even other resource extractors 
such as petroleum and gas extractors or miners in off-tenement areas. There are also existing CSG 
produced water injection activities that are operating nearby which may be impacted by the increased 
hydraulic pressure in the Precipice Sandstone aquifer.  Increased hydraulic head may also impact other 
surface land users due to a rising water table, although these circumstances may be limited because the 
injection must not be into an unconfined aquifer.94  
The riparian common-law rules in respect of impacts to groundwater levels due to extraction did not provide 
remedy where there were reductions: a landholder could extract groundwater regardless of the impacts on 
other users.95 However this is distinguishable from where there are increases in hydraulic pressure that 
impact other aquifer users.  
The physical impacts on 3rd party bore users if there is an increase in groundwater levels due to ‘far-field96’ 
GHG injection are mainly of four types. First, this may negate the need for bore owners to pump or they may 
need to pump less (a cost saving). Second, in cases of historically declined bores, it may negate the need for 
bore owners to drill new wells (a cost saving). Third, it may require bore owners to install new head-works to 
prevent uncontrolled flow (a cost incurred). Fourth, if unnoticed, it may cause a previously stable well to flow 
and for subsequent damage at surface (e.g. soil wash-out or change in salinity) due to uncontrolled flow. 
These impacts of water level increase could arguably be actionable in negligence, when damage is caused 
by the GHG injection and storage, where it can be shown that there was a foreseeable risk, that was not 
insignificant and a reasonable person in the circumstances would have taken precautions. 97 One issue here 
will be whether the risk is ‘not insignificant’. This cause of action may be most relevant to impacts between 
resources operators, such as which might arise between a GHG injector and the operators of an aquifer 
injection project nearby. What will be relevant here will be the transmissivity and storativity of the relevant 
aquifer within the surrounds of the injection and storage zone, and of course, the ability to prove negative 
outcomes were caused by the GHG operator. Arguably, it is possible98 that the increased pressure caused 
by GHG injection could cause issues for that other project which relies on aquifer storage space within a 
                                                     
94 EP Reg, s63. 
95 Acton v Blundell (1843) 152 ER 1223; Chasemore v Richards (1859) 11 ER 140; Ballard v Tomlinson (1885) 29 Ch D 115; ICM 
Agriculture v Commonwealth (2009) 240 CLR 140 
96 In this case ‘far field’ indicates that the 3rd party bore sees only water level changes and no potential contamination from the injected 
GHG. 
97 CLA, s9(1). 
98 That is, there would likely be a ‘not insignificant’ and foreseeable risk of harm or damage. 
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potential zone of impact. In addition, the action requires a failure by the GHG operator to do what a 
reasonable operator in the circumstances would do.  
Impacts caused by increases in hydraulic pressure may also be actionable in private nuisance where there 
has been an unreasonable interference with the natural use of a claimant’s land caused by the ‘unnatural’ 
use of the defendant’s land.99 Some fault is required of the defendant, which generally involves 
foreseeability: the interference with the claimant’s use of land must be ‘reasonably foreseeable 
consequence’ of the operator’s actions (the GHG injection).100 The interference must have caused some loss 
or some ‘sensible material injury’.101 The CLA does not apply to this type of action as it does not turn on a 
breach of duty on the part of the wrong-doer, but rather focuses on the harm caused.102 Increasing the 
hydraulic head through GHG injection could reasonably foreseeably impact bores and other infrastructure 
necessarily associated with the use of land for stock, domestic and agriculture and would be likely to fall 
within this test. It is uncertain whether GHG activities that impact CSG produced water injection projects 
would also satisfy this test. This is because both activities would not necessarily be considered ‘natural’ uses 
of the land.  
Alternatively, impacts may be experienced by the GHG tenure holder due to a cone of influence created by 
large nearby ground water users. Remedies for this impact on the GHG tenure holder would be limited. An 
action in negligence against the landholder would be difficult because it would be unlikely that a landholder 
would foresee that their extraction would impact the GHG operator. An action in nuisance would also be 
problematic, given that the GHG operations would not be likely to be seen as a natural consequence of 
landownership. Further, the GHG operator has the additional hurdle to prove proprietary or economic loss 
given the tenure holder has no proprietary interest in the reservoir. However, unfortunately in these 
circumstances, the extraction of groundwater by the landholder may create a plume of degraded water for 
which the GHG tenure holder could still face responsibility, in certain circumstances (as described above). 
5. Discussion and Conclusion 
The governance provisions in respect of GHG activities have revealed some regulatory hurdles that must be 
addressed before GHG injection and storage can take place in Queensland at an operational level. There is 
a need for cooperation between the GHG operator and the pre-existing overlapping miners, petroleum and 
gas extractors to satisfy the current requirements in the GHG Storage Act. The restriction in the EP Reg of 
injecting a waste into an aquifer and the need for an End of Waste resource approval to overcome this 
provision would also seem problematic for GHG operations going forward.  
Nonetheless, these regulatory hurdles reduce the ultimate exposure to civil liabilities for the GHG operator. 
The restrictions in the tenure process where there are pre-existing overlapping resource tenures, obviously 
acts to resolve disputes about the priority of development but they also limit the potential future exposure to 
civil claims between the operators. They also reduce the likelihood of actions by overlapping operators 
exacerbating the environmental risks of the GHG operations.  For example, where a petroleum resource is 
below the GHG storage reservoir, and the petroleum extractor must drill through the GHG storage reservoir, 
the integrity of the drilling operations will be paramount in ensuring that the GHG stream does not escape. 
Cooperation between the petroleum and GHG operators will be important in this context. 
                                                     
99 A ‘natural and reasonable use’ of the land on the part of the defendant is a defence to the prima facie action in nuisance: (the cases 
typically involve surface water) Gartner v Kidman (1962) 10 CLR 12; see also Corbett v Pallas (1995) 86 LGERA 312,317; Warne v 
Nolan [2001] QSC 053; and where the act or omission causing the nuisance is in the exercise of statutory powers: State of 
Queensland v Baker Superannuation Fund Pty Ltd  [2018] QCA 168; 
100 Ocean Tankship (UK) Ltd v Miller Steamship Co Pty Ltd [1967] 1 AC 617 at 715; Robson v Leischke (2008) 72 NSWLR 98 at 109 
101 St Helen’s Smelting Co. v Tipping (1865) 11 HL Cas 642 at 650-651; Hargrave v Goldman (1963) 110 CLR 40 at 59 per Windeyer J; 
unless damage is presumed by law to exist: Warne v Nolan [2001] QSC 053 per Muir J citing Munro v Northern Dairies Ltd (1955) 
VLR 334-5 and 34 Halsbury’s Laws of England, 4th ed par 312.  
102 See in respect of the NSW CLA: Gales Holdings Pty Ltd v Tweed Council [2011] NSWSC 1128; in respect of the WA CLA: Southern 
Properties (WA) Pty Ltd v Executive Director of the Department of Conservation and Land Management [2012] WASCA 79. 
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Similarly, the decision-making process around whether the GHG stream can be considered an ‘End of 
Waste’ resource and the necessary analysis of the environmental impacts on the resident groundwater and 
storage reservoir, will influence the likelihood of downstream impacts. Adequate knowledge about the GHG 
storage reservoir site, the endemic environmental values as well as the behaviour of groundwater flow within 
the formation is pertinent to this analysis. The greater the level of expertise of the decision-maker will 
translate to reduced environmental risks and reduced potential future liabilities on the part of the GHG 
operator.  Minimising the risks to other users and the environment at this stage will in turn minimise the risks 
borne by the GHG tenure holder and ultimately the State in respect of future water quality impacts which 
cause harm to other land and water users. 
The effectiveness of the water licence framework is of the utmost importance in this context. Adequate 
knowledge about current groundwater users, groundwater flow, and likely impacts on other land and water 
users due to the increase in hydraulic head should assist in making appropriate decisions on water licence 
applications that minimise these impacts on other water users.  The effectiveness of how the aquifer is 
shared between the different users will be ultimately translated into commercial risks for the GHG operator. 
The GHG operator will be dependent on the future decisions of the DNRME in respect of allowing access to 
the aquifer within range of the GHG activities.  
The key flaw in the water framework is the existence of many water users that fall outside of the water 
planning, allocation and accounting framework. Where there are water users that do not require a licence, 
there will be no ability for the regulator to control this extraction as well as no ability for the GHG operator to 
make submissions against and appeal any decision by DNRME to grant a licence.  
There are many groundwater users that are not restricted in their access to this resource. Miners, petroleum 
and gas operators enjoy a statutory right to interfere with groundwater.103 As already noted, the overlapping 
tenure provisions in the GHG Storage Act do not restrain off-tenement mining, petroleum and gas activities. 
The impacts of these activities nearby which will necessarily impact the aquifer presents a significant 
commercial risk for the GHG operator because they are outside the water framework. Domestic users of the 
Precipice groundwater unit do not need a water licence and can access the Precipice where they use a 
water tight delivery system as long as the taking will not result in the cumulative drawdown to groundwater 
dependent ecosystems (by 0.4m) or other authorised users (by 5m).104 Stock users in some areas are also 
exempt such as the area of the GHG exploration tenement EPQ14 that is in the Eastern Downs Precipice 
Sub Unit in the GABORA. Stock use in this area is exempted if it uses a water tight delivery system and the 
drawdown limits are met.105 Exemptions from water licence requirements also relate to projects of economic 
and social benefits for Aboriginal and Torres Strait Islander people as well as prescribed activities,106 if the 
extraction is using a water tight delivery system and the relevant drawdown limits are met, but the extraction 
limit is 2 mega litres (ML).  
The depth of the Precipice Sandstone and the cost of drilling bores would impact on the likelihood of 
domestic and stock users and Aboriginal and Torres Strait Islander people accessing the resource near the 
GHG activities. However, this may change as technology progresses and water resources become more 
pressured and valued.  The current availability of water in the GABORA is focussed on the Precipice unit: 
this is where significant unallocated water is stored and also the preferred location for many water licence 
transfers and ‘make good’ bores to replace landowner bores impacted by coal seam gas extraction. 
Therefore, there is likely to be increased water demand from the Precipice Sandstone which is contrary to 
the GHG activities proposed and will exacerbate commercial risks of those projects. 
In summary, the current regulatory framework governing GHG activities includes a number of features that 
control off-tenement impacts relating to hydraulic pressure changes in the GHG reservoir formation. The 
                                                     
103 For miners see s334ZP and 334ZR Mineral Resources Act 1989 ; for petroleum and gas operators see ss185, 188 P&G Act, and 
s808 Water Act 
104 GABORA, ss 25 and 26 and schedule (for maximum drawdown). 
105 GABORA, ss25 and 26(1)(a) and (3)(b). 
106 These are activities such as operating a dairy, washing down equipment and dog kennels, supplying water for temporary camps, see 
Water Reg, s25 and schedule 3. 
 UQ-SDAAP | Discussion document - A regulatory review of greenhouse gas storage - governance of pressure impacts in the 
GAB, Queensland 19 
 
overlapping tenure provisions in the GHG Storage Act operate to control on-tenure development. However, 
the corresponding EA requirements and provisions are designed to minimise environmental impacts, and 
these will operate to control both on-tenure and off-tenure impacts. But it is the water framework that has the 
ability to control authorised changes in hydraulic gradient off-tenement and generally throughout the entire 
basin. This makes it a powerful tool in terms of managing this type of impact. The integrity of this framework 
has direct implications for ongoing commercial risks for GHG operators. Unfortunately, the key flaw in this 
framework whereby other mining, petroleum and gas resource extractors (and to a lesser extent stock and 
domestic users and Aboriginal and Torres Strait Islander people) are exempted from the need for a water 
licence may impact any GHG operations going forward. As can be seen through the analysis of potential civil 
liabilities, seeking a similar exemption for GHG operators would only increase the future risks for GHG 
operations.   
6. Areas for future legal research for GHG activities 
Like unitisation for petroleum and gas resources, Queensland already partially governs aquifers, the target 
formation for GHG operations, in an integrated way. As already discussed, furthering the reforms that 
commenced in the 1990’s so that all activities that impact the aquifer are governed in an holistic way will 
address the key shortfall in the framework for GHG activities going forward.   However, the Queensland 
framework was drafted within a linear paradigm: where impacts to the resource are considered through the 
lens of extraction, use and disposal. As seen with the provisions of the GABORA relating to the granting of 
water licences, negative impacts are generally associated with decreasing pressures from extraction rather 
than managing numerous and perhaps conflicting injection projects. This makes it poorly suited to dealing 
with water impacts such as a rising hydraulic gradient from injection. Technical research relating to aquifer 
space and groundwater behaviour will certainly help in this area but only if all activities are accounted for 
within the system. 
Some avenues for further legal research to progress GHG activities are listed below: 
a) Research considering the different regimes in place around Australia would provide context for policy 
reform.  
b) Research that considers how international jurisdictions control and manage aquifer space where 
there are multiple active aquifer injection projects. No jurisdictions in Australia regulate aquifer 
storage space per se. Although, there are other international jurisdictions that have developed 
frameworks to govern managed aquifer recharge using surface water. Researching the governance 
frameworks in place in these jurisdictions would provide guidance for how to manage a changing 
pressure gradient: how to protect existing aquifer space for a particular project operator and how to 
avoid impacting other injection operations nearby. For example, Arizona USA has a sophisticated 
water banking regime.  
c) Consider the work of the bipartisan group of US State Governors (from Wyoming, Montana, 
Oklahoma, Kansas, Louisiana and Utah) currently working on policy recommendations for the USA 
in respect of carbon capture and storage. The work of this group may also be helpful in terms of the 
development of policies that can address the issues relating to pressure impacts of injection 
activities. 
d) Research in respect of how New Zealand has addressed these impacts in both water and mining, 
petroleum, gas and geothermal frameworks. New Zealand has numerous competing activities that 
impact its underground water resources. Policies in place to manage these competing interests 
would also be helpful in this context. 
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6.1 Possible Next Steps 
Prior to significant investment in further site investigation or site development, an action plan would be 
needed through which to engage with the Queensland regulator with a view to confirming:  
(i) these broader regulatory mismatches with the Queensland regulator; 
(ii) that it has the intent to resolve these with respect to GHG injection in suitably selected sub-
elements of a GAB aquifer; and,  
(iii) that the Queensland regulator will embark on the process of resolving them via a reference 
group made up of the appropriate departments considering a notional project of the scale and 
type which emerges from UQ SDAAP. 
 
A further complication is whether the Federal government would consider that GHG injection falls within the 
ambit of the “water trigger”, or otherwise, under the Environment Protection and Biodiversity Conservation 
Act 1999, which is currently the case for large scale coal mines and unconventional gas developments. 
Inclusion of the “water trigger” was done after final investment decisions were made on recent CSG 
developments and gave rise to significant EIS requirements. 
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7. Appendix: Recap of reporting at close down and 
surrender of ZeroGen tenements 
The ZeroGen project remains the only project in Queensland to have injected CO2 into the deep subsurface. 
ZeroGen’s tenements were first operated as ATPs under the P&G Act. They were converted to EPQ1, 2 & 3 
when the GHG Storage Act came into being. The tenements were in the Northern Dennison Trough (NDT) 
which is not part of the GAB. The injection was into a non-potable, saline aquifer with salinities well above 
those required for agricultural or stock and domestic (S&D) use. 
Environmental Authorities were granted by special ministerial consent for up to 4,000 tonnes of text injection 
under the exploration permits. In the event, less than 400 tonnes were injected prior to decommissioning and 
surrender.  
Reports were generated for Injection-test related conditions B12, B13 and C8 of the EA level 2 
(PEQN00641410). These covered 
• ZG-11 CO2 Injection tests: overview and summary of results 
• ZG-11 CO2 monitoring : overview and summary of results 
• ZG-11 pressure build up (post injection) and actions taken and results 
A project EA level 2 non-code compliant environmental authority (chapter 5A activities) number PEQN0064I 
410 was granted on 5 March 2010 to ZeroGen Pty Ltd on Exploration Permit Sequestration EPQ1 and EPQ 
2 and was subsequently and successfully amended on 3 September 2010. 
EPQ 3 was covered under a separate level 2 non-code compliant environmental authority (chapter 5A 
actìvities) number PEQN00653510. No activities were undertaken in that tenement. 
Key conditions 
• B12. The authority holder must provide the administering authority an interpretative report on the 
results of CO2 monitoring and plume mitigation model within six (6) months of completion of the test 
CO2 injection trials, or by a longer period as agreed in writing from the administering authority.  
• B13. The environmental authority holder must develop a carbon dioxide monitoring program to test 
for surface migration and verify that the injected test CO2 is contained. The monitoring program must 
be submitted to the administering authority 28 days prior to CO2 injection. Monitoring must be 
undertaken for 12 months on commencement of CO2 injection. Within 28 days of completing the 12 
months of monitoring an interpretive report must be submitted to the administering authority. The 
interpretive report must address the results of monitoring and plume migration to determine if there 
is evidence of injected CO2 migrating to the surface and the risk of that occurring. At the end of the 
12 months, the authority holder and the administering authority will negotiate potential long term 
monitoring based on the outcomes of the annual monitoring report. 
• C8. The authority holder must provide the administering authority an interpretative report on the 
results of groundwater monitoring within six (6) months of completion of the test CO2 injection trials, 
or a longer period as agreed in writing from the administering authority. The interpretative report 
must address the spatial and temporal impact of CO2 on local groundwater aquifers and determine 
the risk of this occurring. 
 
An EA surrender notice was issued (signed) 30/09/11 – DERM ref numbers BNE43432, 345297 
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